Abridged translation of 61-157080: 

From page 2, upper left column, line 19 to page 3, upper right 
column , line 20: 

[Object of the Invention] 

The present invention is made in view of the 
above-described circumstances, and an object thereof is to 
provide an electronic camera capable of obtaining in-focus 
images for subjects at different distances. 
[Summary of the Invention] 

That is, in the present invention, to achieve the 
above-mentioned object, pieces of image information at a 
plurality of focal positions from the near focus to the far 
focus are obtained with the relative distance between the 
lens system and the image sensing device being changed, the 
image sensing surface of the image sensing device is divided 
into a plurality of areas and the pieces of image information 
at the focal points for corresponding image areas are compared, 
and the pieces of image information, at the focal points, 
where the contrasts of the image areas are highest are 
combined to obtain a subject image. 
[Embodiment of the Invention] 

Hereinafter, an embodiment of the present invention 
will be described with reference to the drawings. FIG. 1 



shows an image sensing device (solid-state image sensing 
device) and an image memory of an electronic camera. The 
subject image is formed on two-dimensionally arranged pixels 
1 1X to 1 MN . Between the pixel arrays are arranged vertical 
CCD shift registers 2 X to 2 M which successively transfer 
signal charges corresponding to optical signals (image 
signals) generated at the pixels l n to 1 MN . At one ends of 
the vertical CCD registers 2 t to 2 M is disposed a horizontal 
CCD shift register 3 which successively transfers the signal 
charges transferred by the vertical CCD shift registers 2 a 
to 2 M . 

Assume now that image formation is performed under a 
condition where the lens system is in the nearest focus 
condition (i=l). The signal charges (the signal charge of 
the n-th line is represented by Ii(n) ) generated at the pixels 
1 1X to 1 MN are output from the horizontal CCD shift register 
3 in time sequence. The signal charges are stored in an image 
memory 5 as image information through an operation circuit 
4. For the storage of the image information into the image 
memory 5, an input CCD shift register 6 is used, and the image 
information of each line is successively stored. 

Then, image formation is performed under a condition 
where the focus condition of the lens system is shifted by 
one step from the near side to the far side (i=2), and like 
in the previous image formation, the charge signal li(n) of 
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each line is successively output from the horizontal CCD shift 
register 3. In doing this, from an output CCD shift register 
7 disposed in the lowermost part of the image memory 5, image 
information stored into the image memory under the 
immediately preceding condition (i=l) is successively output 
being in synchronism with the horizontal CCD shift register 
3 as image information R ± (n) of each line. By synchronizing 
the horizontal CCD shift register 3 and each of the image 
signals from the output CCD shift register 7 and connecting 
a movable contact 8a of a changeover switch 8 to the side 
of a fixed contact 8b, comparison between pieces of image 
information at different focal points in the same pixel can 
be performed by the operation circuit 4. Under this 
condition, image information R i _ 1 (n) of the n-th line from the 
image memory and image information Ii(n) of the n-th line from 
the horizontal CCD shift register 3 are compared by the 
operation circuit 4. 

Subsequently, an operation performed by the operation 
circuit 4 will be described with reference to (a) to (c) of 
FIG. 2. (a) and (b) of FIG. 2 show the image information Ii(n) 
of the n-th line output from the horizontal CCD register 3 
and the image information Ri.ifn) of the n-th line output from 
the output CCD register 3. The image information Ii(n) and 
the image information R i „ 1 (n) are supplied to the operation 
circuit 4. Between the image information Ii(n) and the image 
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information R ± _i(n) f the image output pattern differs 
according to how in-focus condition is obtained because the 
focal positions of the lens are shifted from each other by 
one step. The difference between the output values of 
adjoining pixels provides contrast information at the 
position. Therefore, the pieces of contrast information at 
corresponding pixels in Ii(n) and Ri-^n) are compared and a 
higher value of contrast information is selected (one where 
the output difference between adjoining pixels is larger is 
selected) , whereby a signal Ri(n) closer to the in-focus point 
is obtained as shown in (c) of FIG. 2. 

The above-described operation is repeated with the 
position of the lens system being successively changed until 
the far focus condition is obtained. Thereafter, the movable 
contact 8a of the changeover switch 8 is connected to the 
side of a fixed contact 8c and image information is read from 
the image memory 5 through the output CCD shift register 7, 
so that an image being in focus from the near focus side to 
the far focus side is obtained. 

While in the above-described embodiment, comparison 
between pieces of image information where the lens positions 
are shifted from each other is performed by use of the same 
image sensing device with one piece of information being 
stored in the image memory, it may be performed to dispose 
at least two image sensing devices in positions equivalent 
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to the shifting of the lens position and take out the maximum 
contrast information as the image information obtained from 
each image sensing device. 

As the method of taking out contrast information , not 
the above-described method to obtain the output difference 
between adjoining pixels and compare pieces of contrast 
information of pixels but a method to compare pieces of 
contrast information in a predetermined area may be 
used. Further/ the image memory may be formed either on the 
same chip as that on which the solid-state image sensing 
device is disposed or on a different chip, and an image pickup 
tube may be used instead of a solid-state image sensing 
device. 

[Effect of the Invention] 

As described above , according to the present invention, 
an electronic camera capable of obtaining in-focus images 
even for subjects at different distances can be provided. 
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